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Response to Arguments 

1 . As to the 102 (b) under Lim P. et al, the argument filed on 8/21/07 is not 
persuasive that Lim P. et al is dealing with gaseous halide environment not in liquid 
halide environment. 

2. In response, examiner pointed out that the Lim P. et al's process is laser-assisted 
liquid film etching (see the title) and the applied liquid halide etchant is heated to form 
vapor and eventually condensed to a liquid form on the substrate (see first paragraph at 
page 3345). 

3. As to the 103 (a), rejection, applicant's arguments filed 8/21/07 have been fully 
considered but they are not persuasive. Applicants argue that Russell et al teaching 
pattern etching and backside thinning of the silicon substrate but not disclosed the 
claimed invention. 

4. In response to the argument, examiner states that the argument Is not 
persuasive because Russell et al teach the use of laser beam with halocarbon 
environment but not in the liquid form but the secondary reference Ikegami et al teach 
the liquid environment is advantageous than the gaseous environment (see the 
rejection). 

Therefore, it would have been obvious to one skilled in the art motivated to 
modify Russell et al's process with the teaching of Ikegami et al with reasonable 
expectation of successes. 

5. Applicants also argue that none of the cited reference teaches the machining is 
performed through via structure or through a dice line. 
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In response, examiner states tliat the above limitation is in the preamble and the 
body of the claim does not depend on the preamble for completeness. See In re Hirao, 
535 F.2d 67, 190 USPQ 15 (CCPA 1976) and Kropa v. Robie, 187 F.2d 150, 152, 88 
USPQ 478, 481 (CCPA 1 951 ). 

Claim Rejections • 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
fonm the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent In the United 
States. 

7. Claims 1 ,2,7,9-1 1 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Lim P. et al ("Laser-assisted liquid film etching"). 

Lim P. et al disclose an apparatus and a method of machining a silicon body with a 
green visible wavelength laser comprising: 

• providing a liquid halide environment such as hydrofluoric acid at the location of 
the machining location on the silicon body by condensing a HFA vapor; 

• directing the laser beam at the machining location to cause a chemical reaction 
between the silicon at the machining location with the laser beam; 

• venting any gaseous by-products from the environment of the liquid halide 
compound and dispensing any solid-by-products in the liquid halide compound 
(see pages 3345-3346 and figures 1-2). 
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Claim Rejections - 35 USC § 103 

8. The following Is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any Inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made In order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

10. Claims 1-7 and 9-14 and 16-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Russell et al (5,266,532) in view of IkegamI et al (6,720.522) and LIm 
P. et al. 

Russell et al disclose a system and process using an ultraviolet (UV) laser 
assisted technique In a gaseous halocarbon silicon etching process, wherein a chemical 
reaction occurs between the silicon and the halocarbon such as CF4 and producing 
gaseous and solid reaction products (col.4, lines 13-27). 

Russell et al teach removal of reaction product is performed via pumping station 
(col.6, lines 20-32 and figure 2). 
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Russell et al fall to disclose that a liquid halide environment is established and 
directing the laser beam through the liquid environment, which locally heating the liquid 
compound in the vicinity of the machining location of the silicon substrate. 

However, jkegami et al (6,720,522) disclose a process and apparatus for laser 
beam machining, wherein the beam is directing to the silicon substrate through a liquid 
environment (col.3, lines 19-25). 

Ikegami et al also disclose that in gaseous environment, the irradiated area of the 
silicon substrate having silicon grains scattered by laser beam machining and adhered 
to the machined surface, which causes reduced manufacturing yield (col.2, lines 6-9 
and col.3, lines 8-17). 

Ikegami et al further teach that the target surface is covered with the liquid In 
order to remove the heat and suppress the influence of vapor more efficiently that heat 
caused locally by the irradiation of the laser beam at the machining location (col.7, lines 
1-5 and lines 35-45). 

Ikegami et al teach that the system is equipped with a pump for removing the 
dust and particles produced in the machining process (col.7. lines 6-22), which teaching 
reads on the claimed limitation of venting the gaseous by-product from the liquid 
environment. 

Therefore, it would have been obvious to one of ordinary skilled in the art at the 
time of claimed invention to employ Ikegami et al's teaching into Russell et al's teaching 
for efficiently machining the silicon substrate with reduced contamination as taught by 
Ikegami et al. 
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Modified Russell et al with Ikegami et al may not explicitly teach that the liquid 
environment includes halide environment, whereas Ikegami et al teach that any kind of 
liquid can be used that is capable of absorb heat generated by the laser beam in and 
near the irradiation area or machining location as claimed (col.6, lines 51-55). 

However, Lim P. et al teaches above in the paragraph 2, specifically halide liquid 
(hydrofluoric acid) environment is performed to efficiently etch silicon material (page 
3345). 

Therefore, it would have been obvious to one of ordinary skilled in the art at the 
time of claimed invention to employ Lim P. et al's teaching into modified Russell et al's 
process for efficiently etching or machining as suggested by Lim P. et al. 

11. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Russell 
et al (5,266,532) in view of Ikegami et al (6,720,522) and Lim P. et al. and further in 
view of Yamazaki (JP-59225896). 

IVIodified Russell et al discusses above in the paragraph 10 but fail to teach the 
apparatus include a liquid chamber environment comprises a refrigerated liquid. 

However, Yamazaki illustrates a silicon machining process and apparatus 
including a liquid Freon compound environment in at least in the machining location 
(see the abstract). 

Therefore, it would have bee obvious to one of ordinary skilled in the art at the 
time of claimed invention to use refrigerated liquid such as liquid Freon for particle free 
etched feature as suggested by Yamazaki. 
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Conclusion 

12. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. US patent 3,489,564 discloses a photolytic etching of silicon 
comprising substrate with halide liquid with laser beam irradiation. 

13. THIS ACTION IS MADE FINAL Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within . 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shamim Ahmed whose telephone number is (571) 272- 
1457. The examiner can normally be reached on Tu-Fri (12:30-10:30) Every Monday 
Off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine G. Norton can be reached on (571) 272-1465. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomnation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR, system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Shamim Ahmed \ 
Primary Examiner 
Art Unit 1792 
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